Abstract-When choices are made from ordered lists, individuals can exhibit biases toward selecting certain options as a result of the ordering. We examine this phenomenon in the context of consumer response to the ordering of economics papers in an e-mail announcement issued by the NBER. We show that despite the effectively random list placement, papers listed first each week are about 30% more likely to be viewed, downloaded, and subsequently cited. We suggest that a model of ''skimming'' behavior, where individuals focus on the first few papers in the list due to time constraints, would be most consistent with our findings.
I. Introduction

I
N the canonical economic model, choices are made from sets. However, as emphasized by Rubinstein and Salant (2006) , choices are often instead made from lists. This appears to be increasingly true as individuals search for information and goods online where choices are naturally presented as a list. Consumers make fewer and fewer choices in brick-and-mortar establishments where pairs of goods are naturally compared, and instead turn to online marketplaces where they are presented with a list of choices from which to pick. Similarly, the practice of going through physical libraries to browse through stacks of books and journals arranged by topic has largely been replaced by searching databases or the web with keywords, and typically selecting from a list of results.
The fact that individuals are choosing from a list raises the distinct possibility that list ordering matters. In some settings there may be a primacy effect, where individuals are biased toward selecting items listed early, which can arise because of cognitive fatigue, serial position effects on memory, or satisficing behavior when options are considered similar and continued search is at all costly. Or, there may be a recency effect biasing toward items later in the list due to biased processing of earlier versus later information. Evidence of order effects has been found in a variety of areas ranging from multiple-choice testing, to elections, judging contests, school admissions, asset trading, and pension fund investments (see Miller & Krosnick, 1998 In this paper, we investigate list ordering effects in a particularly interesting context: search for research papers. We focus on measures of consumer response to the ordering of economics papers in an e-mail announcement issued by the NBER. The NBER disseminates cutting-edge economics research through its working papers series. Each Monday morning, the NBER issues a New This Week (NTW) e-mail that lists all of the working papers that have been issued in the past week. This e-mail goes to more than 23,000 subscribers, both inside and outside academia. Papers are listed based on the order in which they were received and processed through the various filters that are required of authors. Since the order of receipt and the extent of delay is impossible to predict exante, this is a process that is essentially impossible to game. Indeed, the employees responsible for constructing this e-mail view themselves as generating these lists randomly, and, as we document, paper ranking in this e-mail is effectively random with respect to most observable characteristics.
We build a database that matches each week's NTW ranking of papers with information on paper abstract views (we refer to them as ''hits''), PDF downloads, and forward citations. The first two are available over the 2013-2014 period, while for citations, we use the 2012-2013 period (to allow citations to accrue).
Our findings are striking: despite the effectively random allocation of papers to the NTW ranking, we find much higher hits, downloads, and citations of papers presented earlier in the list. The effects are particularly meaningful for the first paper listed, with a 33% increase in views, a 29% increase in downloads, and a 27% increase in citations from being listed first. For measures of downloads and hits, although not for citations, there are further declines as papers slide down the list. However, the last position is associated with a boost in views and downloads. The results are robust to a wide variety of specification checks and are present for all subscribers, as well as those from academic institutions. We also find some evidence that the effect of being first is stronger when the list is longer but weaker during the summer, when subscribers may be less busy.
We interpret our results in light of several potential models of readership behavior, including satisficing behavior and rising marginal costs of reading due to cognitive fatigue or time constraints. We suggest that a model of skimming, where individuals focus on the first few papers in the list due to time constraints, is most consistent with the empirical evidence.
This paper builds on prior research on order effects in scientists' citation behavior, such as Huang (2015) for ordering in science journal reference lists based on the primary author's surname initials; Haque and Ginsparg (2009) for astrophysics and high energy physics papers disseminated on arXiv; and Berger (2016) for articles appearing earlier in a social psychology journal. But these papers suffer from potential manipulation by authors or editors.
1 Most related to our work is a paper by Novarese and Wilson (2013) that looks at order effects in research paper downloads (but not citations). They find that papers randomly listed first in lists of new papers from Research Papers in Economics (RePEc) receive more downloads and that the effect is stronger when the lists are longer. However, the interpretation of their results is complicated by the fact that papers in these announcements are normally presented in descending order of estimated value, so there is a natural bias toward primacy effects. We also note that these announcements are not widely read: the average number of downloads in their sample is 5, while in our sample, mean downloads is 195. For these reasons, the effect of list placement on paper visibility remains an open question.
The paper proceeds as follows. Section II discusses the NBER working paper process. Section III describes our data and empirical strategy. Section IV discusses models of NBER readership behavior. Section V presents the results. Section VI concludes.
II. The NBER Working Paper Process
Each Monday morning (EST), the more than 23,000 subscribers to the New This Week (NTW) e-mail receive that week's paper listings.
2 Appendix B lists the format for a typical week. Papers are listed in order of working paper number. 3 The top of the e-mail lists the paper titles and links to a web page for that working paper (as shown in appendix B), while the remainder of the e-mail provides full abstracts and the web links for each paper. The link leads directly to the web page specific to that working paper, which includes the abstract and a link to a PDF of the fulltext of the paper and other summary information. While everyone can view the web page, free full-text PDF downloads are restricted to individual and institutional subscribers to the series, corporate associates, journalists, federal government employees and military personnel, and residents of developing countries. 4 The number of papers per week varied from 7 to 45 during the 2013-2014 period, with a mean of 20.3 and a median of 19.5.
The working paper process proceeds as follows. After a paper is submitted to the NBER publications department, the NBER staff check whether a number of criteria are met, including that the paper has not been published elsewhere, that the NBER's disclosure policy has been read by all authors and they have accordingly disclosed sources of research funding and financial relationships that bear on their research, and that the paper does not ''make policy recommendations or offer normative judgment about policies.'' Once the staff member indicates in the database that these checks have been completed, the paper is automatically assigned the next available working paper number. Papers are processed in batches between Tuesday and Thursday each week, and working papers published by Friday are then included in the e-mail announcement sent out on the following Monday.
As a result of these checks, working papers are not necessarily assigned numbers in the order in which they are submitted. In particular, delays between submission and number assignment have grown in recent years due to a more rigorous disclosure policy. In addition, in some cases, the announcement of a working paper is delayed to a subsequent week after a working paper number has been assigned. 5 Paper ranking is correlated with submission day and with delays from submission. The former is due to the process described above, while the latter is due to the fact that if papers are delayed, they are placed earlier in the queue when they are listed. But there is no evidence that either submission date or delay is in any way chosen strategically by either the NBER or authors. We have the advantage of being able to talk directly with the NBER employee responsible for creating the working paper list. She reports no effort by the NBER to influence placement on the NTW list, and she has never received a single author inquiry about the ranking process or request for list placement. 6 
III. Data and Empirical Specification
For this project, we collected information on the rank of papers in the NTW e-mail lists over the past three years. 7 We match papers to three outcome variables. 8 The first two 1 We review this order effects literature more extensively in the working paper version of this paper (Feenberg, Ganguli, Gaulé, & Gruber, 2015) .
2 One restriction to our data is that only about half the subscribers to NTW get the full list of papers, while the other half select the topics or keywords for which they want notification (see http://www.nber.org /prefs/notify). A paper may therefore be ranked higher on a selected list than it is on the general list, but not lower. Unfortunately, we cannot match our outcomes of interest to the rank on the selected list. But the ability to create specialized lists should bias our results downward by creating noise in the true ranking. 3 As of September 2015, the order of appearance was changed to be randomized in each individual announcement. 4 Details available at http://www.nber.org/help/wp/free.html. 5 This occurs, for instance, when authors send a revised file after a number has been assigned but before the e-mail announcement is sent out. A small number of working papers have excessive delays, of more than fifty days, presumably due to issues such as the difficulty of obtaining author permissions. We exclude these cases. Including these papers does not weaken our results. 6 A handful of targeted decisions were made about which working papers would receive particularly notable numbers (e.g., 15,000 or 20,000). But even in these cases, there was no effort to influence placement in the NTW list. 7 For about 25 papers out of the 1,800 that we use for our downloads and click-through results, they either did not appear in NTW or we do not have information on where they placed. They are excluded from the analysis. 8 One restriction to our data is that only about half the subscribers to NTW get the full list of papers; the other half select the topics or keywords for which they want notification (see http://www.nber.org/prefs /notify). A paper may therefore be ranked higher on a selected list than it is on the general list, but not lower. The ability to create specialized lists should bias our results downward by creating noise in the true ranking.
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are the number of clicks from the link in the NTW e-mail to the paper's web page (hits) and the number of downloads of the PDF file. Data on these come from 2013 and 2014 only.
The third dependent variable is the number of citations to the working paper and subsequent versions of the paper. The citations counts were collected from Google Scholar because other sources, such as Web of Science and Scopus, do not index working papers. Google Scholar aggregates citations across different versions of the same paper. We use the set of working papers announced in 2012 and 2013 for the citations analysis, as we observe only relatively few citations (yet) for papers listed in the 2014 NTW e-mails.
Using these data, we run ordinary least squares regressions of the form
where i indexes papers and t indexes weeks; VIEW is some measure of the attention paid to the paper, using the three dimensions denoted above; RANK is one of several measures of the paper's ranking in the NTW e-mail; X is a set of paper-specific control variables; and r is a set of fixed effects for each calendar week. This specification allows us to ask, among all papers submitted in the same week, how does the placement in the NTW e-mail influence the attention that is paid to that paper? For controls, we include the number of authors on the paper; log of the number of working paper publications from the most (working paper) published coauthor on the paper; the presence of a ''star'' coauthor, which is defined as having an author with a previous NBER working paper that was in the top 5% in terms of forward citations (relative to other working papers published in the same year); the number of NBER programs in which the paper is listed; 10 and a set of dummies for each NBER program in which the paper is listed. In order to control for any potential concerns over endogenous placement, we also include seven daily dummies for the day of the week on which the paper was submitted (in case authors were trying to find the day of the week that generated highest placement) and the number of days delay (in case authors were hoping to use more delay to generate higher placement). 11 The means of our data are presented in table 1 for the 2013-2014 sample (except for citations, which come from the 2012-2013 sample). Appendix table A1 shows that there are no significant correlations between the rank measures and various proxies for the quality of the working paper, such as having a highly cited author or the number of programs listed. Day of submissions and the delay from submission to announcement are correlated with rank measures. However, we show in the working paper version of this paper (Feenberg et al., 2015 ) that day of submissions and the delay are themselves not correlated with citations. Feenberg et al. (2015) also includes a series of specification checks, including evidence that our results on being ranked first are robust to controlling for hits and downloads not originating from the NTW e-mail, as well as to restricting the sample to papers submitted on the same day as the paper listed first and restricting to the first-and second-ranked papers on the list.
IV. Models of NTW Readership
In this section, we discuss possible ways that list placement could influence the choice of which papers readers The sample is the set of working papers appearing in the New This Week e-mail bulletin from January 2013 to December 2014. a For citations, the figure is for papers in the New This Week e-mail bulletin from January 2012 to December 2013. 9 As a robustness check, we ran Poisson quasi-maximum likelihood regressions with similar results. 10 More information about the NBER research programs is available at http://www.nber.org/programs/: ''The research activities of the NBER are organized into a series of twenty research programs and fifteen working groups. . . . [which] correspond loosely to traditional fields of study within the field of economics.'' Each paper is assigned a program primarily based on the affiliation of the authors (for those with an NBER affiliation).
11 Yogatama et al. (2011) examine how text features of NBER working papers can improve predictions about the number of downloads a paper will receive. While they find that text features improve prediction, our primary interest is the effect rank variable, so we did not pursue including text variables in our specifications.
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give their attention to. We note, however, that there need not be one model for everyone: different readers may have different approaches to reading the list, with total readership reflecting a population mix. A first possibility is that NTW subscribers inspect the titles (or abstracts) of all papers in the list and decide to examine further the subset of papers where the expected benefit of doing so exceeds a (constant) marginal cost. If the order on the list is effectively random and subscribers do not mistakenly infer quality from list placement, we would then not observe order effects.
A second possibility is that readers' behavior is satisficing. Here, readers are looking for 1 (or n) articles to select from the list to view or read. They make this choice without a full examination of available options and stop when they reach the desired number of articles to view. If readers also start from the beginning of the list and proceed down it, this will generate order effects with a gradual decline in readership as the rank in list placement increases.
A third possibility is that readers are again selecting 1 (or n) articles to view without examining all options, but the marginal cost may be increasing as readers move down the list. This could arise, for instance, from cognitive fatigue or short-term memory congestion. If readers are evaluating papers on the list with a confirmation bias (searching for reasons to pay attention to a paper), this would lead to primacy effects, while if they search for reasons to reject a paper, this would lead to recency effects. This would also generate a gradual decline (or gradual increase) in attention with increasing rank.
Another possibility is that the marginal cost of reading may be increasing not because of fatigue but because the opportunity cost of reading in terms of time is increasing. This could arise when a new activity-for instance, the arrival of a new e-mail or a colleague knocking on the doorsuddenly demands attention. If readers are faced with such interruptions, we may observe skimming behavior, where certain prominent positions on the list receive disproportionate attention relative to the remaining items. Prominent positions would include the first, second, and possibly last rank on the list. 12 A related possibility is that interruptions lead to delay in when readers view the paper. If there are serial position effects in memory, readers will be more likely to return to prominent positions in the list, and as Berger (2016) shows, order biases are likely to be greater after delay.
Finally, we note that these models may predict different behavior regarding the intensity of the attention given to a paper, which represent different marginal costs to readers (e.g., viewing an abstract is relatively cheap, but downloading and especially reading the whole paper is costly). This may lead to stronger order effects for some of our outcomes depending on the mechanism driving the behavior. 13 
IV. Results
The behavioral models discussed in the previous section suggest that papers listed in prominent positions (first few or last) may receive more attention or that there may be a decline (or increase) in attention due to a fatigue factor if order effects are present. To test for this, we estimate equation (1) with dummies for papers in rank 1, rank 2, or the last position and a linear rank term. Table 2 shows our basic results for hits, paper downloads, and citations.
14 The most striking finding is a sizable positive effect of being ranked first across all outcomes. Specifically, we find that being ranked first leads to 33% more hits, 30% more downloads, and 27% more citations (column 1). We also find positive coefficients for being ranked second or last, though the magnitudes are smaller, and the coefficients are significant only for last rank on hits and downloads. The linear effect of rank is negative and significant (column 4 and 5) for both hits and downloads, though not for cites. In terms of goodness of fit, specifications that have indicator variables for ranks 1, 2, and last, as well as a linear term for rank, have higher adjusted R 2 . As discussed in the preceding section, a model of satisficing behavior or increasing cognitive costs would predict a gradual decline over the list. We find some evidence of such a decline. However, our more salient finding is about the effect of the first position, which is not readily explained by existing theory models but is consistent with empirical evidence from other settings, such as computer science eyetracking studies or studies documenting serial position effects of memory.
To shed further light on the mechanisms at play, we reproduce our main specification separately for different subsamples (in table 3). We take as the main specification the one with both linear rank and indicator variables for first, second and last, since this specification has the highest adjusted R 2 among the alternatives considered in table 2. First, we can assess whether the finding is due to a lack of attention among nonexperts. To address this point, we restrict the analysis solely to those who have the higher education-based .edu extensions in their e-mail addresses. This allows us to have a subset on a more expert set of readers who should on average have more professional interest in the working paper series. As shown in column 2, the results for the .edu subscribers are only slightly moderated relative to the baseline specification (column 1).
Second, we check whether the rank effects are stronger when lists are above median in length (more than 20 papers, column 3) versus lists below median in length (column 4). We find some evidence that inattention is driven by longer lists. For instance, the effect of the first rank on hits and cites is noticeably larger in the longer lists. This evidence is compatible with the models, suggesting a gradual decline in attention.
Third, we investigate whether limited attention is driven by the attractiveness of the first options. We rate the ''quality'' of the first option on the NTW list by whether it has a star author (as defined previously). While the sample size is limited, we find some evidence that the second paper receives fewer downloads and hits when the first paper is by a star (columns 5 and 6). This evidence is compatible with satisficing behavior, as perusing would be more likely to stop if the first option is satisfactory.
Finally, we examine whether the rank effects are weaker during periods when individuals are busier and thus more likely to skim or face interruptions. We do observe smaller point estimates for the effect of rank 1 in July and August, when subscribers, especially academics with .edu e-mail addresses, may be less busy (columns 7 and 8).
To summarize, we find large effects for the first paper and somewhat smaller ones for the last paper for low-cost attention activities (hits and downloads). We also find some evidence of a fatigue factor. Moreover, the bias is greater the longer the list, there is greater attention for star papers, and rank effects are smaller during summer months.
In our view, these results may arise through a variety of the mechanisms discussed in section II and are likely to reflect different approaches to reading the list among subscribers. For hits and downloads in particular, we suggest that the results are most consistent with skimming, where individuals focus on the first few papers in the list due to time constraints or interruptions. This can then also lead to the large disproportionate effect for rank 1 for citations, The ''hits'' and ''downloads'' sections list working papers appearing in the New This Week e-mail bulletin from January 2013 to December 2014 and the ''basic results'' sections for papers appearing from January 2012 to December 2013. Estimation is by OLS, and robust standard errors are in parentheses. The dependent variables are log(1 þ hits), log(1 þ views), and log(1 þ downloads, respectively). All regressions include as control variables the number of coauthors, the number of NBER programs in which the paper is listed, the log of the number of previous working papers (maximum among the coauthors), the delay between submission to the NBER and announcement as well as day-of-xsubmission fixed effects, week fixed effects, and NBER program fixed effects. * p < 0.10, ** p < 0.05, and *** p < 0.01.
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THE REVIEW OF ECONOMICS AND STATISTICS particularly since reading (and citing) a paper represents a high marginal cost activity. The large effect of rank 1 in particular for citations would also be consistent with evidence from eye-tracking studies and evidence of serial position effects in memory, particularly after delay.
VI. Conclusion
The NBER New This Week e-mail list represents a canonical example of choice from lists of the type that is prevalent in online search. We find that search from this list shows strong primacy effects, whereby papers displayed earlier on the list are viewed, downloaded, and cited more often than are other papers, as well as some recency effects, with the last paper also being more frequently viewed and downloaded. We argue that this is independent of paper quality and employ a variety of tests to demonstrate this case.
Order effects can arise through a variety of mechanisms. Some of our evidence can be interpreted as consistent with models of satisficing behavior or cognitive fatigue. Our results appear most consistent with skimming behavior, where a few prominent positions on the list get disproportionate cognitive attention. Given that a similar empirical pattern has also been found in other settings, formal modeling of why such skimming behavior may arise could be a fruitful area of future inquiry. But an important limitation of all work to date in list-based choices, including our own, is a lack of clear discriminatory tests across these models.
To summarize, our findings suggest that presentation order can be a powerful determinant of choice in a listbased environment more generally and that this can have strong downstream effects, such as through paper citations in our sample. These results, and in particular the findings for citations, have potentially important implications for the economics profession. Citation counts are often thought to be a good proxy for reputation and impact (Hamermesh & Pfann, 2012) . As such, they are increasingly used by educational units in evaluating candidates for promotion and tenure, as well as to rank departments and individual The ''hits'' and ''downloads'' sections list working papers appearing in the New This Week e-mail bulletin from January 2013 to December 2014 and the ''cites'' sections from January 2012 to December 2013. Estimation is by OLS, and robust standard errors are in parentheses. The dependent variables are log(1 þ hits), log(1 þ downloads), and log(1 þ cites), respectively. All regressions include as control variables the number of coauthors, the number of NBER programs in which the paper is listed, the log of the number of previous working papers (maximum among the coauthors), the delay between submission to the NBER and announcement as well as day-of-submission fixed effects, week fixed effects, and NBER program fixed effects. Column 1 reproduces our main specification, the last column of table 2. Column 2 uses hits by .edu subscribers and downloads by .edu subscribers as dependent variables. Column 3 and 4 restrict the sample to papers announced in the list above median length (20 papers) and below median length, respectively. Column 5 restricts the sample to lists where the first paper was by a star author. Column 7 restricts the samples to papers announced in July and August. * p < 0.10, ** p < 0.05, and *** p < 0.01. 37 IT'S GOOD TO BE FIRST researchers (Coupé, 2003; Zimmermann, 2013) . If these counts can be affected by factors as minor as random placement on a working paper list, it raises important questions about their limitations and their discriminatory power between higher-and lower-quality work. Fortunately, in the wake of the findings reported in this paper, the NBER has recently moved to a randomization process for the presentation of working papers in the NTW e-mail, which will at least remove this potential source of bias toward evaluating paper quality.
(1) The following NBER working papers that match your selections were released in electronic format during the last week.
